Small intestinal morphology and function were assessed in 82 patients with dermatitis herpetiformis, 51 of whom were taking a normal diet and 31 a gluten free diet. Methods used were histopathological evaluation of jejunal mucosal biopsy specimens, quantitation of intraepithelial lymphocytes, celiobiose/mannitol permeability test, tissue disaccharidase values, serum antigliadin antibodies, and formal assessment of dietary gluten content by a dietician. There was no correlation between dietary gluten intake and the degree of enteropathy in the 51 patients taking a normal diet, whereas biopsy specimens were normal in 24 of the 31 patients on a gluten free diet, all previously having been abnormal. Eighteen patients on gluten containing diets had normal jejunal histology and in seven of these all tests of small intestinal morphology and function were entirely normal. Intestinal permeability was abnormal and serum antigliadin antibodies were present in most patients with enteropathy. Studies of acid secretion in seven patients showed that hypochlorhydria or achlorhydria did not lead to abnormal permeability in the absence of enteropathy. This study shows that a combination of objective tests of small intestinal architecture and function will detect abnormalities in most dermatitis herpetiformis patients, including some with histologically normal jejunal biopsy specimens. Nevertheless there is a small group in whom all conventional intestinal investigations are entirely normal.
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An enteropathy is common in dermatitis herpetiformis, and although malabsorption and malnutrition are rare, ' Reports of normal biopsy specimen histology in some patients with dermatitis herpetiformis have been attributed to patchiness of the jejunal lesion in this disorder,6 so that a single random Crosby capsule biopsy specimen may fortuitously produce a normal specimen whereas multiple biopsy specimens, functional tests such as those of jejunal permeability, or an indirect assay such as serum antigliadin antibody may allow the reclassification of these patients as having a minimal but definite jejunal abnormality or gluten sensitivity, or both. However, others find a single jejunal biopsy specimen to be as effective as several specimens in detecting enteropathy. 7 A further confounding variable that is rarely considered is the dietary content of gluten in the untreated patient. Patients with dermatitis herpetiformis and seemingly normal jejunal morphology may develop an enteropathy when extra gluten is added to their diet,8-'0 and there is a single report of correlation between dietary gluten content and severity of enteropathy."
We have used a range of sensitive techniques to study the jejunal mucosa in a group of 82 patients with dermatitis herpetiformis in whom dietary gluten intake has also been assessed. The aim was to establish whether there is a variably expressed but unequivocal small bowel abnormality in all these patients or whether there are two populations within this disorder -those with coeliac disease and a minority of other patients with no evidence whatsoever of enteropathy or gluten sensitivity. (Fig 1) . All patients on a gluten free diet had previously had an abnormal biopsy specimen, and in 24 of the 31 the biopsy specimen abnormalities had resolved. The seven in whom histology remained abnormal (five of whom also had a high intraepithelial lymphocyte count) had followed a gluten free diet for between 14 tNormal C:M excretion ratio c0-037.
PVA=partial villus atrophy; SVA=subtotal villus atrophy.
COUNTS OF INTRAEPITHELIAL LYMPHOCYTES
Counts of intraepithelial lymphocytes were high (>40 per 100 enterocytes) in most, but not all of the biopsy specimens with partial or subtotal villus atrophy, and also in eight of the 24 histologically normal specimens from gluten free diet treated patients. The intraepithelial lymphocyte count was also high in seven of 18 histologically normal biopsy specimens from patients taking a normal diet (Table III) . (Table IV) shows that changes in cellobiose excretion were more consistently related to jejunal biopsy specimen histology than were changes in mannitol excretion. The cello- biose:mannitol ratio was abnormal in nine of the 18 normal diet, normal biopsy specimen patients but there was no significant correlation between dietary gluten and the cellobiose:mannitol ratio. Results of intraepithelial lymphocyte count and cellobiose:mannitol ratio in the group of patients with histologically normal jejunal mucosa are shown in Figure 2 .
PATIENTS NORMAL IN ALL TESTS FOR ENTEROPATHY
When all relevant parameters are considered (subjective histological assessment, brush border disaccharidase activity, intraepithelial lymphocyte count, and sugar permeability test), seven of the 51 patients eating a gluten containing diet were normal in all respects. There were 14 normal diet patients with normal jejunal morphology and disaccharidases. Of these, 10 had a normal intraepithelial lymphocyte count, and seven of these also had a normal cellobiose/ (unpublished) . Since organ specific autoimmunity is common in dermatitis herpetiformis, including hypochlorhydria, we reasoned that this, rather than a primarily small bowel pathology, might explain the abnormal cellobiose:mannitol ratios in some patients, and so we studied gastric acid secretory capacity in a subgroup of patients.
In the series there were four patients already known to have pernicious anaemia. Eleven others had gastric parietal cell autoantibodies, including seven with normal jejunal biopsy specimen histology at the time of the study. Results of measurement of maximum acid output and cellobiose:mannitol ratios in these seven are given in Table V . In one patient acid secretory capacity was normal, with maximum acid output of 10-2 mM/hour, and this patient had a normal cellobiose/mannitol test. Four others had achlorhydria and two had profound hypochlorhydria. However, the cellobiose:mannitol ratio was abnormal in only two of these six patients.
ANTIGLIADIN ANTIBODIES IN SERUM
As a further means of excluding subtle gluten sensitivity which we might have failed to detect by standard gastrointestinal investigations, sera from 29 of the dermatitis herpetiformis patients on a normal diet and 24 healthy control subjects were tested for the presence of antigliadin antibodies. As shown in Table VI , the presence in serum of these antibodies, particularly of the IgA class, was associated with an enteropathy but most patients on a normal diet and with normal histology had no detectable serum antibodies to gliadin.
Discussion
A range of gastrointestinal investigations have been performed in 82 well characterised patients with dermatitis herpetiformis. An accurate diet history was included in the study protocol and this allowed us to establish if there is dose related gluten sensitive small bowel pathology in dermatitis herpetiformis. Thirty one patients in the present series were following a strict gluten free diet. All had previously been shown to have an enteropathy and in 24 the jejunal biopsy specimen was normal at this investigation. A total of 51 patients were taking a normal diet, 33 presenting for the first time and 18 on follow up (including two who were not complying with the recommendation to follow a gluten free diet). On subjective assessment, jejunal biopsy specimens were classified as normal in 18 of these, partial villus atrophy in 17, and subtotal villus atrophy in 16 and there was no relation between the dietary content of gluten and jejunal biopsy specimen histology. This contrasts with a previous report of 36 dermatitis herpetiformis patients from Sweden," in which only one of seven patients with a normal jejunal biopsy specimen was eating more than 10 g gluten daily, whereas 28 of 29 patients with abnormal small bowel specimens were taking between 10 and 28 g gluten daily.
Seven of the 51 patients on a normal diet were judged to be normal by all of the investigations performed -jejunal biopsy specimen histology, intraepithelial lymphocyte count, brush border disaccharidase activities, cellobiose:mannitol ratio, haematological and biochemical assessment ofmalabsorption (reported elsewhere'), and absence of serum antigliadin antibodies. Thus, we conclude that there is a small subgroup of dermatitis herpetiformis patients whose small bowel is both structurally and functionally normal. Others have described patients with no intestinal abnormality, judged by a variety of criteria, but the amount of dietary gluten has rarely been reported. In one series'7 three of 59 dermatitis herpetiformis patients. had normal jejunal biopsy specimen structure and intraepithelial lymphocyte counts, in another"s three of 18 had a normal jejunal biopsy specimen and cellobiose/mannitol tests. In a study of 22 subjects using multiple small bowel biopsy specimens, a xylose test, and faecal fat excretion,3 only one patient was normal by all criteria. Marsh has studied biopsy specimens from 37 newly presenting dermatitis herpetiformis patients by computerised image analysis and reports abnormal findings in all of these. '" It is of interest that the dermatitis herpetiformis eruption in patients with seemingly normal small bowel mucosa will still respond to a gluten free diet.7 'I The cellobiose/mannitol and other permeability tests correlate extremely well with the presence of an enteropathy in coeliac disease'420 but our results suggest that this is not the 24 Since impaired gastric acid secretion may affect gastric emptying and alter absorption characteristics of the sugars, and since in a review of our experience with the cellobiose/ mannitol test we had found high ratios in some patients with pernicious anaemia, we investigated the possibility that achlorhydria was an independent factor influencing this test. Six of seven dermatitis herpetiformis patients, selected only because they had a normal jejunal biopsy specimen and antiparietal cell antibodies in serum, had profound hypochlorhydria or achlorhydria but in only two was the cellobiose/mannitol test abnormal.
Antigliadin antibodies are present in the sera of dermatitis herpetiformis patients2526 and are associated with jejunal mucosal damage. Our results confirm this but there was no evidence of abnormal systemic humoral immunity to gliadin in patients on a normal diet with normal jejunal biopsy specimen histology. As in coeliac disease, serum values of antigliadin antibodies may be of some value in monitoring patients who are treated with a gluten free diet, but they are not sensitive enough to act as a marker for the presence or absence of enteropathy in an individual patient.
In conclusion, we have confirmed that in addition to those with classic, coeliac like jejunal pathology, many patients with dermatitis herpetiformis have minor abnormalities of jejunal morphology such as a high intraepithelial lymphocyte count or an abnormal sugar permeability test. There remains, however, a small group, seven of 51 in this series, in whom standard clinical investigations and tests of small bowel histology and function are entirely normal when they are eating a normal, gluten containing diet. One of these seven patients had subvillus atrophy in a previous biopsy specimen at the time of diagnosis of dermatitis herpetiformis. She had not complied fully with the prescribed gluten free diet and was still taking 9 g gluten daily, although this was probably much less than the amount in her diet at the earlier examination. Studies in these patients support the existence of dose related, gluten sensitive enteropathy in dermatitis herpetiformis, which was first recognised in gluten loading experiments.89 Further investigation should be focused in this subgroup of dermatitis herpetiformis patients in order to define the mechanism and clinical relevance of latent gluten sensitive enteropathy in these people.
